Peroxynitrite- and nitrite-induced oxidation of dopamine: implications for nitric oxide in dopaminergic cell loss.
Increased nitric oxide (NO) production has been implicated in many examples of neuronal injury such as the selective neurotoxicity of methamphetamine and 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine to dopaminergic cells, presumably through the generation of the potent oxidant peroxynitrite (ONOO). Dopamine (DA) is a reactive molecule that, when oxidized to DA quinone, can bind to and inactivate proteins through the sulfhydryl group of the amino acid cysteine. In this study, we sought to determine if ONOO could oxidize DA and participate in this process of protein modification. We measured the oxidation of the catecholamine by following the binding of [3H]DA to the sulfhydryl-rich protein alcohol dehydrogenase. Results showed that ONOO oxidized DA in a concentration- and pH-dependent manner. We confirmed that the resulting DA-protein conjugates were predominantly 5-cysteinyl-DA residues. In addition, it was observed that ONOO decomposition products such as nitrite were also effective at oxidizing DA. These data suggest that the generation of NO and subsequent formation of ONOO or nitrite may contribute to the selective vulnerability of dopaminergic neurons through the oxidation of DA and modification of protein.